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(54) yCTPOtfCTBO A1* PEMOHTA 06CAA- 
HOfl KOJIOHHbl 

(57) V43o6peTeHwe othocwtc* k peMOMTHO-M30- 

" /IHUMOMHblM pa60TaM 06C3AHUX KO/IOHH He<£- 

Tera3dBbix CxaaxMH aa* BOCcraHOBneHwn ux 
repMemwoc™. Uenb-noawiueMwe HaAexno- 
ctm ycTaHOBKvi MeTa/i/ivmecxoro n/iacTwpa 
(Mn). B xopnyce ycTpoflcTea ycT3Hoe*eHbi 
a^extpoABMraTeAbc peAyxTopoM, rwAPonacoc 
n rMApouM/»MHAp c rionbiM nopiuneM m luto- 
xom. FloA Mfl na Bany xopnyca ycraHOBneHa 
pacxaTwBa»oiua» ro/iOBxa (PQ. B hhnm** hc- 



TM KOpnyca C B03MO*HOCTbK> B3aMMOAeMCTBMfl 
C Mn p33MeiUeM ynOp C JKeCTKO C8R3aHHtf M c 

hum npuBOAOM ero ocesoro nepeMemeHua. 
HaA Pr pacno/io*eH aopHnpyiotutiii xoHyc, 

yCTaMOB/ieHHblCt H3 UlTOXe C BO3M0*HOCTbK> 

B3anMOAeHCTBvt« c Mn. ripMBOA nepeMeme- 
hmp ynopa Bwno/iHen a BKAe AW(J>4>epeHm/ianb- 
Moro nopUJHn. ycTaHoe/ieHHaro b xopnyce u 
o6pa3yx)tuero c ero ctchk3mh xaMepu. 
0ah3 M3 KdMep ruApaBnuMecKM CB»3aHd KaHa- 
/jom c no/ioCTbK) MarMeTaHMH, a Apyraa - APy- 
rwM xana/iOM c no/iocTbio ec?.cueaHMfl 
rvwponacoca. Meaow co6otf xaMepu caaaaHbr 
KaHanoM c pacnono>xeHHbiM e hcm o6paTHUM 
x/ianaHOM co ujtokom. Konyc. npoxoA» no M0. 
Ae<j)OpMHpyeT ero a uk/iuhaP h npiukwMaeT k 
peMOHTvipyeMOvi Tpy6e. nepeMeiuaeMaa 
Bc/teA 3a xonycoM PT co3Aaer AononnwTenb- 
Kyio n/iacTMsecxyio Ae<t>opMauw»o. rip* aoctw- 
xenuM aepxHero nonottenvia cbowm 
topuom B03AeHCTBye*r Ha idtok Knanana, koto- 

pblW OTXpblBBeT A°C T y n pa60Mew XHflXOCTtf M3 

KaMepw HdA noptuHeM no xana/iy b nonoctb 
BcacbtBaHMg fMAPOHacoca. KoHtaKTHas n/»o- 
maAb h yAep^w83K)iuee yen/we Mfl Ha ctchkg 
o6caAHOw xonotiHbi roc t a T on M w A"« ero yA«P" 
xaHUJi. 1 nn. 
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W3o6peTeHue othochtch k ycrpo^cTBaM 
A^« peMOHTHo-M30/i»uwpHHbix paGoi o6caA' 
hux xo/iohh He<J)Tera30BWx cxaaxcviH c ueAbK) 
BOCCTaMOB«eHvi» wx repMeTWMHOc™. 

Ue/ibto M3o6peTeHn« hbahctcji nosbiuje- 
Hue MaA^HOCTM ycTaHOBKM MeTannwHecKoro 
n/iacTwpn. 



Ha sepTe)xe cxcmsthmho M3o6pa)xeHO 
npeAiaraeMoe ydpo^CTBO a^p peMOHra 06- 

CaAHOM XO/IOMHW, npOAOAbMWVi P33pe3- 

8 uM/wHApn^ecKOM xopnyce 1 yctpOMCT- 
oa, cnycxaeMoro e cxBa>KMMy Ha xa6ene 2. 
pacnono*eH 3/iexTpoABMraienb 3 c peAy* T o~ 
pOM 4. AByxn/iyH^epHww ruAPOHacoc 5 c Bca- 
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cwB3»oiuviMM 6. MarHeTaie/ibHWMH 7 n peAy«- 
i4nOHHbiM 8 xAananaMw. .hapouwahhap 9 c 
no/iwM nopujrteM 10 m ujtokom 1 1 . AH<J>4>epen- 
UManbHwfl nopuieHh 12, «B/iaiou;niHcfl npuBO- 
AOm oceaoro nepeMemeHMfl ynopa 13. w 
XeCTKO C HUM c&taaHHuvt, AopH^py^^ 11 ^ K0 " 
Hyc 14 c noAnpyaoiHeHHUMvi nAaBatomwMvi 
nrtawxaMw 15. pacKaTueaiomaH ronoBKa 16 w 
npo/;o/ibHO-ro<t>pwpOBaMHufi MeraA/iHNecKww 
n/iaCTwpt> 17. Pa6o™e no/ioc™ rMApounnuM- 
Apa 9 m no/ioro nopuiHR 10 ApasAWHec km 
CBflaanw mcjkay co6ofl no xanaAy ^ *epe3 ooa* 
npy>KviHeHHMM 30AOTHWK-nepexn>OMaTeAb 18. 
KaMepa, o6pa30BaHHa« ctchk3Mm xopnyca u 
AW<t><t>epeHHuanbHUM nopiDHOM 12, rwApaanM- 
secKM cBHaaHa no xaHaAyJc no/ioCTbio Harne- 
Tanua rwAPOHacoca* 

Apyraa KaMepa. o6pa30B3HHaa ctchk3Mh 
Kopnyca vi An<}><l>epeHuviaAbHbiM nopuiHeM. 
ruApaBAMMecKM CBA3ana c nonoctbK) Bcacwaa- 
hm« rviApoHacoca KawanoM^. 

B AM<t> ,( l>epeHuvianbHOM nopiuHe cbr- 
3wo€eMx KaMep B«no/ineH icaHan c axcuaAbHO 
pacno/ioaoeKHbiM o6paTHWM KAananoM 19 c 
BuCTyrraK>m*M «*3 xopnyca ujtokom, B wcxoa* 
hom noAO*eHwn KnanaH 19 3axpbrr m paaAena^ 
eT KaMepw, oBpaaoaaHHue 

A MiJ)<t>epeMuvia/ibMbiM nopiUMeM 12 co CTeHxa~ 
MM Kopnyca. BHyrpeHHAa noAocTbycTpoflcTBa 



ca nocTynaer d kaMepy hba AM<t><J>epeHUuanb- 
hwm nopuiHeM 12 m paooMee A« 8/ ieHMe nepe3 
ynop l3yAepjKMaaer npoAonbHO-ro<ppwpo8an- 
Mwrt Meva/innsecKMM n/?acTwpb 17. Flpn 3TOM 
5 o6paTHtwfi icnanan 19 aaxpbiT. 

noc/te AOCTM>KeHMH Keo6xoAMMoro Aao/ie- 
HWfl noAnpyxviHeHHbiwi aonoTHMx-nepeKAKjHa- 
Tenb 18 nepeMecTMTca bhm3 ao ynopa. 
0TKp«Ba« AOCTyn pa6oMe* >kmakoctw no xaHa- 
10 ziyanoA nopiuenb 10 rwAPOiAHAWHApa 9. 

#opHnpy»omMrt Konyc 14. npoxoAfl no 
nnacTupio 17. 4>opMupyeT ero e mmahhap h 
npuKMMaeT k peMOHTHpyeMort Tpy6e. a ero 
n/iaeaKDiune nnatuxw KaAvi6py»oT, co3Aafian ra- 
paHTMpoBaHHww naTar. flepeMemaeMan acneA 
3a AopHwpywmuM KOHycoM 14 pacKaTbiaaio- 
maa ro/iOBKa 16 co3AaeT AononHtvreAbHyxj 
n/\acTvmecKyjo Ae<t>opMau>tK> nnacTwpn 17 no 

MaKpO- VI MViK pOHdpOBHOCT^M BHyTpGMHBM 

CT6HKM o6caAMOti KonOHMbi h ynpOMMneT no- 
BepxHocTHww caoPi BHyTpeHHeu noaepxnoc™ 
n/iacTwpn 17. Dpvt AOCTwxeHMM aepxnero no- 
noaceHHfl Aopw^PY 101 ^ 39 ro/ioaxa 16 cbomm 
topuom BosAevicTeyeT Ha ujtok KAanaHa 19. 
xoTopufc oTKpuBaeT Aocrryn paoo^eft *uako~ 
ctw M3 K3Mepw naA^^^P^^unaAbHWM nop- 
uiHeM 12 no xaHany Ab nonocTb BCacuBaHi/i* 
rwAPOHacoca, 

B 3tom no/io>KeMMH KOHTaKTMart nnomaAt 
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JdlMincna _ . - A^anunA vnnnHHM nOCTaTOMMbl A/l« 



cupoeaMa c BuetiJHew cKaaxMHHoPi cpeAOvi 
3iiacTMHHbiM KOMneHcaTOpoM 20. AopHnpyio- 
xowyc 14 m pacKaTbiBaK)U4a» ronoBKa 16 
yCTaHOB/ieHbi Ma xoHue nonoro ujTOKa 1 1, npvi 
3tom ;papKaTwaaiou;afl ro/iOBKa KuneMaTMHe- 
ckm CBfl3ana c snexTpoABwraTeAeM 3 4epe3 
Te/iecKonMsecKUM Ban 21 KOpnyca. ycTa«oa- 
neiiHuA na qnopax xaseMvifl b no/tOM ujToxe 1 1 , 
nopujHfi 10.CB«3aHHbiwC hmm Ba/i 22 m nnaHe 



CTeHtce 06C3AH0^ KO/IOHHW A0CT3TOMMW A^« 

ero yAep>KiiB3HWH w AM<J><})epeHUvianbHbi(i nop- 
ujeHb 12 BMecTe c AopHvipyiouiUM KonycoM 14 
w p3CKaTbiBa»ou\€Ci tohobkom 1 6 nepeMecTWTca 
35 BBepx.o6ecnesvi8aft noAMbiw mx BbixoA^a nna- 

CTblpfl 17. 

nocne aaeepujeHUfl pa6orw no ycraHOBxe 
nnacTupa 17 3/ieKTponpMBOAOM 3 o6ecneMM- 
eaeTc* oceo6o)KAeHMe xopnyca npw6opa ot 



tT£^ 40 c;eHK.o6caA«o,KonoHHM.3axeMycTpo,cr. 

3 kSShtph7 23,ciiyxeaiuMfl hpmboaom ab V x bo TpancnoprvipyeTCB Ha nOBepxHocib. 

~^Z££SSISSL»* p -».....« p . » . « - « 

ckJ nnacr.iob 17 a rbancnopTHOM nono>Ke: YcrpoPiCTBO AAA peMOHta o6ca A HO W ko- 

^^^^ uJSi T.e yAep*MBaeTC« « aohhw, BitAiOHaK>u\6e Kopnyc. ycTaHOB/ieHHwe 

paCnOAOXeH MC^Ay. i YM^H . flavrn nnnu R nn r nPflVKTODOM. rWAPO' 



AOpHnpy»Ou\MM KonycoM 14 vi ynopOM 13. 

3a>cpenneHMH ycrpo^CTBa b koaohhc 
OHO CH36XCHO ynopMbiMM ujAwncaMM m/ih wxo- 
pHMM (ne nox33aMu). 

ycTpoiJicTBO pa6oraeT cneAy«ou;iiM o6pa- 

30M. 

Ha MMTepBane npoBeAenvifl peMOHTHo- 
M30A«uM0HHUx pa6oT no xa6enio 2 axniOMaeT' 
c« 3AeKTpoABwraTenb 3. kotopwwi nepe3 
3KcueHTpwK23 npweOAKT b Aeif»CTBMe nnyH>xe- 
pw rwAPOHscoca 5 v\ oAMOBpeMenHo bo Bpame- 
Hvte nepea BaAU 21 m 22 pacKBTuBaiomyK) 
roAOaxy 16: nepBonasanbHO xopnyc 1 npw6o- 
pa 33HK0pwBaeTCfl a xoaohhb TpyG. a 3aieM 
pa6oMan >xnAKOCTb no xaHany«foT rwADOMaco 
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b hom aneKTponpwBOA c peAyKTOpoM. rwAPO" 
Hacoc m rwAPOU^iAMHAP c nanbiM nopuiHeM vi 
ujtokom, MeTaA/ivmecx** nnacTwpb. ycTanoB- 
neHHyK) noA hmm wa Bany xopnyca pacxaTUBa- 
iouwio roAOBxy w pa3MeuieHHbirt b hm^hbvi 
Macw xopnyca c Bo3MO*HoCTbio aaanMOAew- 
ctbm» c MeTaAAMMecxMM nAaCTbipeM ynop. o t- 
nwHaiomeecfl TeM. mto. c ueAbio noawiije- 

HV1S H3AOXH0CTH yCTaMOBKM MeTaAAVlMetxorO 

nAacTupfl. oho cnaBaceHO xecTxo CBfl33HHbiM 
c ynopoM npMBOAOM ero oceeoro nepeMeute- 
HUfl w pacnonoKeHHbiM hsa pacxaTweaiouiew 
ronoBxoft AopHwpyiomw xonycoM. ycTaHos- 

ABHHbtM H3 UJTOXe rHApOU,WAMHAP a C B03MOXC- 
HOCTbK> B3aMM0AeMCT6Mft C MeTaAAUMeCXVlM 
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n/iacTkJpeM. ean icopnyca KMHeMaTUwecMi cbr- 
33H c ane<TponpMBOAOM. npuBOA oceeoro ne- 
peMeuienwa ynopa Bbinp/iHeH b buac 
AM<t><t>epeHUMafli.Horo nopuiMn, ycTaHoe/ieH- 
Horo e Kopnyce m b6pa3yiomero c ero ctbh k3* 
mm A©e WMepu. mApae/iMMecicM cB*3aHMbie 
mokay Co6ow icaHanoM c pacno/ioaceHHWM b 



H6H oSpdTHUM KnanaHOM co uitokom, npM 
3tom OAHa H3 KaMep rMApasnnMecKM cB«3ana 
c nonocTbK) nar MeraHWH. APyra* " c nonocTbio 

8CaCWB3HHR THApOHaCOCa, 3 AOpHMpyiOlUMM 

Konyc ycraMOB/ieH c B03MO»<HOCTbio B3auMo- 
AefccTB** b BepxHeM nonotteMww co ujtokom 
oGpaiMoro icnanana. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing stnngs 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 

[lower right margin] (19) SU (11) 1659621 Al 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 1 0 and a pin, 1 1 , a differential piston, 1 2, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 18, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 8, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 1 1 , where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 

The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 1 0, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 1 7, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 16, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 




OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
. in and for the State of Taxis 

My commission expires 03-22-2003 



Stamp, Notary Public 
Harris County 
Houston, TX 



